Characterization of hERG1a and hERG1b potassium channels-a possible role for hERG1b in the I (Kr) current.
I (Kr) is the fast component of the delayed rectifier potassium currents responsible for the repolarization of the cardiac muscle. The molecular correlate underlying the I (Kr) current has been identified as the hERG1 channel. Recently, two splice variants of the hERG1 alpha-subunit, hERG1a and hERG1b, have been shown to be co-expressed in human cardiomyocytes. In this paper, we present the electrophysiological characterization of hERG1a, hERG1b, and co-expressed hERG1a/b channels in a mammalian expression system using the whole-cell patch clamp technique. We also quantified the messenger RNA (mRNA) levels of hERG1a and hERG1b in human cardiac tissue, and based on the expressed ratios, we evaluated the resulting currents in Xenopus laevis oocytes. Compared to hERG1a channels, activation was faster for both hERG1b and hERG1a/b channels. The deactivation kinetics was greatly accelerated in the presence of hERG1b, whereas no difference in the time constant of inactivation was observed. The voltage-dependent recovery from inactivation was also similar. However, the time constant of recovery from inactivation was significantly faster for hERG1b channels compared to hERG1a and hERG1a/b. Quantification of hERG1a and hERG1b mRNA in the human heart showed that hERG1b mRNA constitutes, on average, 19% in the right atrium and 12% in the left ventricle of the total hERG1 mRNA. Expression of the observed ratios of hERG1a to hERG1b in X. laevis oocytes showed that these ratios are indeed sufficient to change the deactivation phenotype markedly. The present work suggests that hERG1b is likely to play a role in the formation of the native I (Kr) current.